This paper reports the results of a study related to the optical and physical characteristics of columnar aerosols and variation in total column ozone (TCO) and precipitable water content (PWC) over Gadanki (13.45 o N, 79.18 o E), a tropical station in peninsular India, for the first time, using MICROTOPS-II (Microprocessor-based Total Ozone Portable Spectrometer), comprising of both sun photometer and ozonometer. Results show wavelength dependence of AOD, having mean value of ~0.4 (± 0.09) at 500 nm optical channel. Daily mean aerosol size spectra shows, most of the time, power-law distribution. However, its diurnal variations show significant changes in aerosol size spectra modulated by a combination of both power-law and bi-modal distributions. To characterize AOD, the Ångström parameters (i.e., α and β) were used. The day-to-day variations in TCO were found to be in fair agreement with that derived from TOMS satellite data for all the experimental days, having mean observed value of ~253 (± 8) DU over the station. Interestingly, an inverse relationship between TCO and AOD or PWC was observed over the station, on some times of the day, which could be attributed to the mixing of significant fraction of ozone with aerosol and water vapor-rich air mass. However, a significant positive correlation was observed between AOD and PWC.
INTRODUCTION
climate system, because they interact with incoming as well as out-going solar radiation.
Moreover, aerosols influence the solar radiation both directly and indirectly through their various sizes and thus their different optical and physical properties. When aerosols are sufficiently large in size, they scatter and absorb sun light, and when these particles are Atmospheric aerosols, water vapor and ozone play key role in the study of the Earth's * Corresponding author(s). Tel: +91-11-28743976 and/or +91-20-25893600 E-mail address: atulmanish93@rediffmail.com small, they act as cloud condensation nuclei and aid in the formation of clouds (Rosenfeld, 2006) . Although the dynamics modifies the aerosol size spectrum during their residence time, the particle population highly depends on the strength of their source and sinks mechanisms.
As a consequence, concentrations of ambient aerosol differ to a great extent between urban centers and remote areas, and between industrialized and rural regions (Rao et al., 2001) . On a global scale, the natural sources of aerosols are more important than the anthropogenic aerosols, but regionally anthropogenic aerosols are more important (Kaufman and Fraser, 1983; Ramanathan et al., 2001) .
Apart from atmospheric aerosols, ozone and water vapor content present in the atmosphere are also important atmospheric constituents that play key role in the radiation balance of the Earth-atmosphere system (Peixoto and Oort, 1983) . Changes in tropospheric ozone are mainly associated with increase in the urban pollution and biomass burning. The column ozone concentration has been measured in the past by two well-known passive ground-based instruments, namely, Dobson and Brewer spectrophotometers (Komhyr et al., 1989; Kerr and McElroy, 1995) . But these instruments are very expensive, heavy and huge. There has been a need for less expansive, more portable and compact instruments that can measure ozone with reasonable accuracy over different environments. In the present study, a handheld, advanced ozone monitor has been used to measure total column ozone (TCO) and its variability over the experimental station.
Atmospheric aerosols and various gases interact in different ways with atmospheric water vapor and thus producing various effects.
There have been a number of studies of the change of aerosol properties as a function of water vapor in terms of relative humidity (Hanel, 1972; Shettle and Fenn, 1979) .
Distribution of water content in the atmosphere is a good indicator of the dynamics of the circulation systems in the atmosphere (Raj et al., 2004b) . It is well known that the precipitable water content present in the atmosphere can vary at very short time scales (Bruegge et al., 1992) . Total optical depth in a vertical air column at wavelength λ was determined from the Beer-Lambert-Bouguer law, expressing total attenuation of direct solar beam through the atmosphere, in the form of
where I (λ) is the monochromatic solar irradiance reaching at the instrument detector, I o (λ) is the irradiance incident at the top-ofatmosphere (TOA), k is the optical air mass, which is the mass of substances in a unit vertical cross-section and a function of solar zenith angle, χ (k = secχ) and τ t (λ) is the total optical depth, which includes aerosol, τ a (λ); nm channels. The 940 nm channel is located in the strong water vapor absorption band whereas 1020 nm channel has negligible water vapor absorption but it is affected by aerosol scattering. Calculation of AOD at 1020 nm channel is based on the extra-terrestrial radiation at that wavelength, corrected for Sun-Earth distance, and the ground-level measurement of the radiation at 1020 nm (Morys et al., 2001) . Additional details of MICROTOPS-II, used in the present study, have been reported elsewhere (Devara et al., 2001; Morys et al., 2001; Ichoku et al., 2002; Raj et al., 2004a; 2004b ) .
Knowledge on the spectral dependence of AOD is important for adequately modeling the effects of aerosols on the radiation budget of the Earth-atmosphere system or for accurately retrieving the aerosol optical parameters from satellite-remote sensors (Eck et al., 1999) . (Morys et al., 2001) . In the present study, both the sets were operated using a common wooden platform with a precision elevationazimuth assembly, so as to strictly maintain synchronization between the measured parameters in all respects, in addition to the stability of instruments and the pointing accuracy of each optical filter.
RESULTS AND DISCUSSION

Day-to-day Variation of ASD
The spectral distributions of AOD have been used to derive aerosol size distribution Day-to-day Spectral Variation of AOD 
Temporal Variation of AOD, ASD and Ångström Parameters
The capability of MICROTOPS-II to make high resolution measurements has been used to study the temporal variations in AOD, ASD and Ångström parameters (derived from spectral AOD). Such a study is very significant to understand the variability of aerosol loading having different sizes. Pinker et al., 1994; Devara et al., 1996; Latha and Badarinath, 2005; Ganesh et al., 2008) .
As explained above, the observed temporal variation of AOD for different optical channels has been utilized to study the temporal variation of ASD. Hourly mean values of AOD for different optical channels have been utilized for this purpose. get photolyzed to reproduce NO 2 (Kostadinov et al., 1999) . Various nitrogen oxides like NO, NO 2 , NO 3 etc. thus formed due to reaction with ozone affects its abundance. Thus, the depletion in TCO observed around noon hours , in the present study, is considered to be due to (Lelieveld and Crutzen, 1990; Bonasoni et al., 2004) . Dentener et al. (1996) have reported from their modeling studies that the ozone destruction on mineral aerosol surfaces could lead to 10% reduction of ozone concentration. In fact, the large surface area of solid particles may play a significant role as a reactive surface on which heterogeneous chemistry can take place (Zhang et al., 1994) . 
CONCLUSIONS
